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Study on mass transfer due to diffusion process with
optical interferometry method

GUO Liang, DUAN Li, Hu Liang, KANG Qi

(National Microgravity Laboratory, the Institute of Mechanics of CAS,Beijing 100190, China)

Abstract: Mass transfer associated with diffusion occurs when the distribution of composition concentration
in a solution is uneven, the net mass flux tends to decrease the magnitude of the concentration gradient . Never-
theless, the diffusion is not the unique factor to cause mass transfer, but also convection and sedimentation , in
normal gravity . The mass transfer coefficient due to diffusion is an important parameter in both theoretical and
practical aspects. However, it is difficult to accurately measure it in ground experiments because of the influence
of convection and sedimentation caused by gravity . In this research,a specially designed two-wavelength Mach-
Zehnder interferometer was used to monitor the whole mass transfer process in water/glucose mixture.A series
of the evolution charts of mass distribution were recorded and then the relevant diffusion coefficient was deter-
mined . In addition, the experiment apparatus was set up for the TF-1 rocket, so the influence of gravity on the
mass transfer can be demonstrated by comparing the results in microgravity environment after the rocket launch-
ing.
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Fig.1 Schematic of experiment layout
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Fig.2 The liquid cell docking system
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Fig.3 The fringe patterns of two vertical liquid cells
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Fig.5 The concentration distribution calculated from interference fringes in horizontal direction
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